In urgent surgical procedures for perforated peptic ulcer (PPU), there is considerable postoperative morbidity and mortality. The overall mortality rate is about 9-27%.
INTRODUCTION
In urgent surgical procedures for perforated peptic ulcer (PPU), there is considerable postoperative morbidity and mortality. The overall mortality rate is about 9-27%. [1] [2] [3] A large number of prognostic factors for morbidity and mortality in patients with perforated peptic ulcer have been reported. [2] [3] [4] [5] [6] [7] Several clinical scoring system have been proposed for prognostic prediction. The most wellknown predicted scoring system is Boey score 3, which predicted mortality in PPU patients base on the time from perforation to admission, pre-operative systolic blood pressure and comorbid conditions of patients. Then Boey score was classified in three groups, score 0, 1 and 2 and mortality rate were 0%, 10% and 100% respectively. Lohsiriwat et al was found that a higher Boey score was associated with increasing rates of both morbidity and mortality and could be considered as a simple and appropriate prognostic marker in the management of PPU. 1 The American society of anesthesiologists (ASA) classification is the most commonly used for assessing perioperative risk worldwide. It is graded in six categories; depend on the patient's pre-operative health status. 5 The previous study found that ASA classification 1 The Mannheim peritonitis index (MPI) is a scoring system for prognostic evaluation of patients with peritonitis. 4 It has eight risk factors and need operative findings to complete the score. As the name implies, the score was designed for surgical patients presenting with peritonitis but not specific to PPU patients.
The peptic ulcer perforation (PULP) score is a new clinical prediction rule for PPU. Moller MH et al 2 was derived PULP score and compared with boey score and ASA classification. This study found that the PULP score can be used to predict mortality in PPU patient better than the Boey score and the ASA classification. The PULP score is more complex and has not been widely validated outside the original cohort.
The aims of the present study were to determine the incidence of morbidity and mortality of patients with PPU in Bhumibol Adulyadej Hospital and to determine the accuracy of each predicted scoring systems for prediction of the morbidity and mortality in patients with PPU included the Boey score, ASA classification, PULP score and MPI.
METHODS
After our Institute Ethics Committee (IEC) approved the study, we carried out a retrospective study including patients who underwent the emergency surgery for peptic ulcer perforation at the Bhumibol Adulyadej Hospital between 1 January 2008 and 31 December 2012. The clinical data of patient was collected based on each predicted scoring systems (Table 1-4). The outcome measures were morbidity and mortality within 30 days of the PPU surgical procedure.
Receiver operating characteristics curve (ROC) is the statistical tool that measures diagnostic accuracy of a test and offers a plot of the true positives versus the false positives. ROC curve analysis was used in this study to estimate the predictive ability of Boey score, ASA score, PULP score and MPI. The area under the ROC curve (AUC) indicated the probability of postoperative morbidity or mortality. Pre-op SBP <100 mmHg. 1 Any one or more systemic illness : heart disease, liver disease, renal disease, DM 1 Mortality : Score 0 = 0%, 1 = 10%, 2 = 45.5%, 3 = 100% A declared brain-dead patient whose organs are being removed for donor purposes 
RESULTS
A total 140 patients were included. The mean age was 40.5 years (89-18), 82.1% of the patient were male (115/140), and 20.71 % of the patients had used steroid drugs. The average time from ulcer perforation to admission was 16.85 hours. The most common of comorbidity disease of patient was hypertension, and the second was diabetes (Table 5) . The most common site of PPU was the prepyloric region (n=112; 80%), followed by the first part of duodenum (n=23; 16.43%), the body of stomach (n=3; 2.14%) and the second part of duodenum (n=2; 1.43%). The average size of perforation was 0.64 cm (4.0-0.15) ( Table 6 ). All the patients in this study were underwent the operation, primary closure with omental grafting (n=140; 100%). One patient was added truncal vagotomy. Three patients were re-operated due to post-operative leakage (2.14%).The average of operative time were 103.34 minutes (range 40-250 minutes).
Overall 30-day mortality was 3.57% (n=5). Postoperative complications was 20.71% (n=29). The most major complication was pulmonary disease (n=16; 55.17%). The most minor complication was surgical site infection (n=10; 34.48%) ( Table 7) . When comparing AUC values from ROC analyses from different scoring system. The ROC curve analysis for predicting mortality and morbidity (Figure 1 and 2 ) demonstrated that the PULP score had the highest area under curve (AUC) compare to the Boey score, ASA classification and MPI.
DISCUSSION
Patients with PPU often present in emergency setting with severe illness that need surgery and carries a high risk for post-operative morbidity and mortality. It is important to categorize patients into different severity based on the likelihood of morbidity and mortality. Therefore the high-risk patients can receive more appropriate treatment and greater for intensive care. Several risk scores exist for the prediction of outcomes in patients with perforated peptic ulcer. [8] [9] [10] Among the most frequently used are the ASA classification, the Boey score, MPI and the more recently introduced PULP score. However, only the Boey and PULP scores are specifically designed for the prediction of mortality in PPU patients. The aim of this study was to evaluate the accuracy of available scoring systems used for outcome prediction in PPU patients.
In our study, we found that the overall mortality rate was 3.57% which lower than report in previous literature. The most likely reason is our patient's age is younger than the patients in previous literature from western country. The most common site of PPU in this study was pre-pyloric region. It could be explained by the prevalence of Helicobacter pylori infection was high in Thai population. 11 We used receiver operating characteristics curve (ROC) in our study to determine accuracy of each scoring system. Area under the curve (AUC) is used to measure the size of the curve representing predictive performance and composed by the graphic display between the 'sensitivity' and the '1-specificity'. AUC can range from 0.5 to 1.0 and a result of 1.0 indicates a perfect discriminatory ability. An AUC value > 0.8 is considered good, a range between 0.60-0.80 is considered as moderate, and an AUC value < 0.60 is regarded as poor. 12 We found that all of the scoring system includes ASA physical status classification system, the Boey score, MPI and PULP score provide moderate accuracy for mortality and morbidity prediction. Among of all these scoring system, PULP has the highest AUC for mortality which is 0.727 and 0.784 for morbidity. In the other hand, the well-known Boey score has the lowest AUC compared to other scoring system in both mortality and morbidity prediction as well. Our study reaffirmed the efficacy of the new PULP scoring system in predicting postoperative death and complications.
CONCLUSION
In conclusion, the new PULP score could be consider as a better prognostic scoring system for morbidity and mortality in PUP patients than the Boey score, ASA score and MPI score. It may be assisted in accurate and early identification of high risk patients with PPU.
